
64 different eann stations. In its acolicaiion (page j-', Teleoeslc states that co­

frequency Ii':erference IS controlled by lOW sldelobe levelS ana the exploitatIon of

alternate Dc:arizatlons. Unfortunately, wnile Teiecieslc naa counted on aiternate

polarrzations to suppress co-freauency Interference. the NRMC's Joint Technicai Sub­

Group foune that "circuiarly pOlarized antennas generaity do not maintain a good axiai

ratio beyone the first major side lobe" and recommended that "no polarization

discrimination be considerea" into the sidelobes of circular antennas. (NRMC document

JTSG 4.3). MIA-COM, Inc. has assessed this issue in detail and its review of the

Teledesic self-interterence problem is proVided as Attachment B. There will typically

be about 12 interfeling, co-frequency Teledesic signals within thirty degrees of

boresight of the antenna for the desired Teledesic signal. Without even considering

the other 51 seff-interfering signals. this would appear to degrade the canier-to­

interference ratio below the value reauired by Teledeslc. Thus. without polarization

isolation. the capacity of the system may be reduced weil below Telecesic:s stated 2

million simultaneous 16 kb/s service links or 20,000 simultaneous T1 service links.

IIIJ.9_lc Pf'Iped-AnIy Antenna -- W!II Beyond Affordabl, Technology

Alide from the concerns about capacity degradation due to Teledesic self-interference,

the likelihood that Tefedesic can produce the earth station antennas required for

system operation is low, and any such antennas are fikefy to be prohibitivety expensive

retetive to data communications alternatives available to would-be Teledesic

subscribers. Teledesic's design toterances for its earth station phased-array antennas,

as described on page A2 of its technical paper attached to its December 2, 1994

Supptemental Comments, impty that the production yields on the final product will be

faWty low, driving up the cost of the amama. This is due to the design goal of holding

phase error in the array to less than five degrees. This specification is well beyond

anything envisioned tor production in the 28 GHz band, and costs will be driven up

further by the fad that Tetedesic plans a "family' of different antenna sizes for various

terminal data rates. Thus, production runs of a given type will be smaller than if a

single anteMa type was used aaoss the Teleaesic system. VVhlle Teledesic is etuaive

about the details of this "miracle" antenna, the cost impact of such tolerances is severe

whether Tatedesic intends to use 8 single dual-band (uplink and downlink) array for the
earth terminal or whether separate, single-band arrays are ptanned. Regardless of the
approach attempted, the phase tolerances, even if achieved in hardware, would be

rendered inadequate if any rain. dust. bird droppings, etc. light on the horizontal
surface of the antenna, distUrbing its far-field characteristics. Note that Teledesic,
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unliKe LMDS. mUSt oeerar! ItS pnasea-array antennas Wltn a pnyslCGi orientation 10 the
plane of the eartn suMace SInce may will not :e aole to maIntain theIr gaIn ana sidelobe

charactenstics over scan :::-11lts more than a few tens of degrees from the perpeneicular

to the surface of the antenna. Teledeslc aemits this when It states::nprovement for

scan angles of 50 degrees from me axiS is net possible... (and) no imcrovement beyona

that proposed by Teledes!c IS possible." (Teleaesic paper attacheo!o December 2.

1994 SupPlemental Comments\. This statement further impties that Teledesic has

found the "holy grail" in antennas-since nobody, according to Teleaesic. could possibly

i~rove upon Teledesic's design. Operating at such limits is sure to be expensive-if

not technicatly impossible.

Deeign Alternatives for IJroadband Satetllte Service

Beyond the issues of sideiobe suopression. snielding, capacity ane terminal cost are

many other technical design elements of the Teledesic system which, While not

arbitrary, are likewise not selected with practicality and sharing criteria in mind.

T~.sic'S system d8sign, as defined in its Application to the Commission and

reiterated in a document entitted "Characteristics of Teledesic's Ka Band, Low Earth

Orbit, FSS Network to Provide Global Voice, Data, and Video Communicationsl1

(entered into the Negotiated Rulemaking Committee record as document number

NRMC-24). is only one of many possibilities for broadband satellite service. In fact,

u.s are numerous design changes which, if imptemented, would greatly reduce the

potential interference between Teledesic terminals and lMDS without impad on

Teledesic pertonnance. These include a modification of the multiple access scheme to

accommodate broadband COMA or other cede spreading of uplink signals to reduce

the power spectral density of the uplink tran~er signal, or the use of TOMA on the

uplink which would reduce the duty cycle of a given earth station terminal. These

ctw1ge are achievable within the signal processing complexity and system framework

envisioned by Teledesic. and yet no potential changes have been offered. In fact.
T~esic refused, in the NRMC work period, to give reasonable consideration to a

frequency assignment scheme, suggested by CVNY, that would acccmmodate
r_onable levels of band sharing-without significant system design changes-that
would ultimately benefit both Teledesic and LMOS proponents.

7



· !!Jed.sic Economic Fe••fpUitv and Practicaiitv--A View from a Technical

FI.t!D.ctive

Tel.cesie states in its paper attached to ItS Supplemental Comments (December 2.

1994) that II antenna pattems....are neither achievable nor economicatly feasible."
(page 1). As has been addressed above. sidelobe suppression improvements of the

mllgnitude contemptated by SellCore and others weighing interference mitigation and

sh8fing issues are within the bounds of current technology. However, since

aerneveability and economic feasibility apparently an issue from the viewpoint of

Teledesie, it is interesting to consider the Teledesic concept and application. In doing

this, extreme doubt is cast upon the entire Teledesic scheme. A few examples are in
order.

First. it should be noted that nowhere in its application to the Commission did Teledesie
address the design or cost of the ground segment of its network. Given the complexity

of the phased-array antennas Teledesie envisions for the earth stations, an extremely

c:anservative estimate of the colt of a Teledelic terminal capable of multiple
nll.mission rates and utilizing a steereble 8l'1tMna of the design complexity and

tOlerance desaibed in Teledesic's paper (page A2) atteched to the Supptemental
Comments (December 2, 1914) is approximat8ty $3,000. this is, in fact. extremely

conservative since to construct such an antenna today wouJd probably cost of the order
of 10 to 100 times this amount. Given this e8tirnate, $3,000 per terminal, and
T.-aesic's aaertion that 20 mittien such terminals are likely, the total capital cost of

the Teledesic system would be the sum of the terminal costs ($60 billion) and the cost

of the satellite consteifation (conservativefy estimated by Teledesic in their application

to the Commission at about $9 bUllon) for a total system cost of S6e billion. which does

nat inctude to cest of rep'lacement of inoperable system elements, operations, or

payments for landing rights to telecommunications carriers indigenous to countries of
opeI8tion.

What does this minimum of S89 billion buy? It buys a system for which the capacity
available world-wide is only two mittion simuttaneous 1e kbIl access tines or twenty

thousand simultaneous T1 lines. This is roughly equivalent to fifty OC-4 fiber optic

trlnsmissions. or I... than what one might eXf)8d as trafftc in and out of a single major
American metropolitan area. As a result of the tow, but probably still unreatizable

8



system caeSelty clsimeo cy Teledesic. after len years of operations Isixteen years from

now), accoro:ng to Teleoeslc's own revenue estimates. Teleaesic still wiii not have

collectea enougn revenue to repay the mitial caeltal COSt of the Teledeslc system. In

reality, the capacity of the Teledesic system. cue to Imclementanon difficuities. is likely

significantlY celow that projected by Teledeslc--this would reduce revenue and further

increase the payback period for system infrastrudure. Furthermore. after ten years of

operations. oy Teledesic's own estimate approximately 30 percent of the sateltites in

the constellation will have failed, forcing expensive development. launch and orbital

insertion of replacement satellites. By any measure, the financial risk of the Teledesic

system is enonnous. Perhaps this. in part. explains why Teledesic's wealthy principals.

Bill Gates and Craig McCaw, according to the Teledesic application, have committed

only 0.1 1 percent of the total capital needed to establish the satellite constellation and

only 0.0145 percent of the total projected cost of the system using the estimates above.

This level of investment does not convey much confidence in the Teledesic technology.

Noteworthy experts inctuding John Pike, DIrector of the American Federation of

Scientists' Space Policy Project, and Howard Anderson, of the Yankee Group, have

Slid of the Teledesic plan: lilt's the stupidest damn thing I ever heard of;" and "The
system ain~ goma work.'t

It II ii ItereSting to compare the capacity of LMDS, as a measure of its efficient use of

spectrum, to that of Teledesic. As noted above, Teledesic's optimistic stated capacity

is 2 million simultaneous 16 kb/s users. Given the LMDS design for data services

eltabUshed in the NRMC, lMDS eouid provide this same capacity in the same

.-etrum using only eo lMDS cells, which is equivalent to the size of an LMOS

deployment in a single large metropolitan area (about 2300 square miles). Then, with

LMDS, the same spectrum can be reused at virtually any point on the surface of the

.nh, while Teledesic cannot reuse the spectrum anywhere on the earth.

The comparison of Teledesic and LMDS capacity is atso striking when the New York

PMSA is considered. which is the operating market for CeliularVision of New York. The

New York PMSA covers 1,141 square miles with a population of a.6 million and about

3.5 million households. The Teledesic "ceil" is 53 by S3 kilometers, or 1,085 square
mites-roughly equivalent to the New York PMSA. ShOCkingly, the Teledesic system
C8n handle only 14 simultaneous T1 service links to cover this entire araa and

population. while CVNY, upon initial deployment of a full system for New York, could

9



· provIde nearlY 26.000 r' sarvlce links, In this one instance alone. CVNY can orovide

nearlY two thousand times me caoaclty of Teleaeslc~ As demand fer the serv;ce grows

beyond 26.000 T1 lines ir. New York. tr.e caoaClty of the CVNY system can be

upgraded to sucport a servIce ieve! five thousand times the caoacity of Teledesic in

New York.

low Tel.deme Cap.eit\' is Positive for CO-Freguency Sharing

A combined view of the Teledesic capacity and its impad on sharing is aiso compelling.

Given the surface area of the earth, Teledesic's system coverage plans, and the

approximation that the earth is two-thirds (unpopulated) water, Teledesic is projeded to

have about 58,000 Iteann fixed cells" over land (each 53 by 53 km). Given the stated
system capacity of 2 miiiion simultaneous 16 kb/s service links, this woutd amount to an

average cell capacity of 35 simultaneous 16 kb/s service links, or acproximately 0.35

T1 service links. Teledesic has stated that some cells may generate traffic at a rate of

100 times the average ceU (NRMC-24), which means that the "peak" cell would involve

35 T1 service Jinks. Unfortunately, Tetedesic's singte-ce" capacity limits the numbar of

T1 per cell to only fourteen (NRMC-24). Additionally, note that the Tetedesie cell Is

~roximatety equal in size to 38 LMDS cells, so the IIpeaklf Teledesic cell would

produce a density of approximatefy about 0.37 T1 service links per LMDS cell. Th8t
."e LMDS ceil could accommodate more than eeo T1 s.-vice links! Teledesic has

rMde much noise about the concept ofcoexisting, "ubiquitous" Teledesic and LMDS.
this issue is addressed elsewhere in this paper. But Teledesic's own design for "peak"

celts clearly shows that onty 0.37 of a single T1 reledesic service link per LMDS ceil is

to be expected. Mitigation of interference from this'single earth station into LMDS

should not prove to be an insurmountable challenge using the very interference

mitigation techniques offered by Teledesic in its application to the Commission.

Teledesic chooses to ignore these facts which are a result of its own self-limiting

<*ign.

It should be noted that. if Teledesic chooses to deploy tenninsls at the "peak" density in

the interest of flexibility, doing so would result in reduced capacity to serve cells with

betow average density since the overall system capacity is fiXed. For example, of the

approximate 58,000 Teledesic cells over tand areas on the Earth surface, for every ceil

in which the maximum of 14 simultaneous T1 service links are operated, about forty

ceHs, or an area of more than 43,000 square mites would be deprived of Teledesic

10
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servIce. This IS a consequence of the overali Teledeslc system capacItY. ana is tetting

as regards Telecesic's true intentIons to serve the "have nots" heraldeo in its

apphcation-Teledesic wants to reserve the aCllity to serve dense areas in which more

cost effective service options are avaiiable and in doing so deprives servIce to 40 times

as many cell areas in which there may be no service ootions. Teledesic cannot "have it

both ways" because of its limited system capacity,

SUII another way of looking at the impact of the limited capacity of the Teledesic system
on a per-eetl and overaU basis is to note that if Teledesic insists on serving cells at
their maximum capacity of 14 T1 seMce links per cell, then only 1429 of the

approximate total of 115.000 eam-fixed cells in the Teledesic system can be served.

This is only 0.81 percent of the earth surface area!! The rest of the earth. or 99.19
percent of the earth, is "out of luck." LMOS. on the other hand can offer reuse of the

spectrum the wond over.

COnctUliona

In canctusion, Teledesic, while refusing to consider system design considerations
which will have no impact on the capacity of its system (and hence revenue potential).

is holding out for the survival of a system deeign which is both wasteful of th, precious
public spectrum resource and disastrous as a businea prospect. The "ubiquitous"
..oyment of Teledesic service over the wand will offer an insignificantfy small
improvement in acceu to the '1iifarmation superhighwlly." T.-aesic's refusaj to
etltertain practical sharing spectrum sharing options, proposed by Teledesic itself in its
application to the Commiuion, is rooted firmly in its insistence in maintaining the
flabillty to opende in LMDS service...with tanninsl densities far greater than
would be expected in any rationall1B'ket amltysis given more coat effective

alamativea. CVNY, on the other hand, Is 8CtiV8ty and positively pursuing combinations
allnterference mitigation. deptoyment plarYling, and band sharing approaches to
nwximize the potential of the limited spectrum.

The antenna sidelobe improvements p.opoaed by CVNY for use in maximizing sharing
potential are consistent with tod.ys technology. Expjoitation of this current technotogy
in systems proposed for sharing the 28 GHz band. along with the Teledesic system's
inherent capacity self-limitations, will allow coexistence of FSS and LMDS. Coo.
exi8tence is a moot point if the Teledesic system. which is extremely risky from a

11
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tecnnicai anc financlai POint of view. IS never aecloyeo. 'Hith the avaliability of

financiaily-auractive. broacbanc telecommunication alternatives such as CVNY s

LMDS. Teleaeslc is not likely to progress oeyond the concept stage.
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Attachment: B

Intra-system interference in the
Teledesic Sateilite Uplink

1. Te1edesic VSAT interferin~with digital LMDS

The simulasion periouneci by Teleciesic and documented in JTSC 4.4B has cicariy
shown very severe degradation between twO frtClf"fICY co~ntand.rymiJol timing
calrtnm pJm, shift J:.eyed signais. The emphasis here is on the coherence of these two
cnICial parameterS. The SuilC 12 syn:m is TlDt synchronous with Teledaic. since the
51.1iS roD aUlDDOn101:lS1y from each other. The Suite 12 hubs have their own inu:mai
"encc~ comroRed crymi oscillators. these are not even planned to be
synchraaous UDOnl themselves. althougn it is implied that the VSATs of the Teledcsic
s,,-m arc syncbronized to the salellitcs' own cemra1 reference clock (sec Figure 2-S of
WO'1J2). This being the case. the inu:rprewicn of the simuialion results obtained bear no
sipificm= on the inllllferem:e analysis benveen Suite 12 and Telcdesic.

S.me result is immsting and raises a question if there is a system vuinerable to
lJU kind of jamming. In our opinion then: is. and ifwe anliyze me issue a little funner the
reEl. in fact. hiahJilh1s the vuJm::rability of the Teleciesic Sys1Cm as is currently proposed
to .,.,.......

To IIIdentaad !be... behind this pblft~OIlwe have tD review some
plllDiCftt aspectS of Te1edesic. Each sate1Jite is eqtIipped with 64 simaltIneous amennas
..ft:CCivers. 11Ja fram end rec:eM:rs have llIOO MHz in.....1eOUS bind width. Each
'-n spinJs overnine53.3 laD x 53.3 kID cells with a 2.276 !I.edwell time percell.
".,CID be 1440 VSATs in a siqle ceU. tranIiIdDC OIl my of 14..cJ PDMA cbmmeJs in
tile 400 MIh bIad wicIdl at an int'uiluaUon daIame at t6+2 =18 tbttsIsec per PDMA
......1. On lIlY amn 6....-:y. thoap. there em be aune mOlt 64 space division
naddplexcci tq6Ib t-I_ at me • ....k at lIlY Pwn limB.

".••..U.Ift.-bam has I side lobe rejection of -30 dB. AssumUlg for
sillplich:yatall bemIs miYe to cbe salllJite with equal po"MII' - thtn couJd be • few
.... of I dB v"li"'" froID cell to cd1 due to the v.ilbiUty of st.l'IDF • 63 IqlUJt
",.,~,b-. fnJm the odIa' cdJI opel"..1tI111COU1ly increue the
u-fetence ft. by i8 dB. Halfof these beIms IN polarized in the opposite direcaon. bat
IIitwu discuIIed dariq the WOIi:inC Group widl the belp of Mr. Enille (JTSOI3). it wu
CGDGiudai that the _lot. of i cin:ulIdy potIIiMd ..... are notoriously difftcu1t to
~l and may have wide rIIIlC afaxial n1ias. The Wortial Oroap qIIled that ~t:rtve
....r.dca iIoladoa is no more man 3 dB. thus only the IIIIeI'IDa side lobes will a_lillie
the uplink intafaencc on the ...,ace by 30 + 3 dB re!ldve to me maiD beam. The
...is III in.-terence Sa at the lJlumlll thIlis 18 • 33 •• IS dB below the desind
....... dentilY. ThtI is cqaivalfJllt to I CII = J5 dB. The speci&Jd C/I wu 25 dB in the
docaIuem JTS0/9 WOW Rev.i. August 9. 1994. Thus. it appears that the opeming CII
is 10 dB less than the praentlld one at 100'1 utiJizalion of a sinlle uplink frequency· a'
64-fold space division frequency reuse.
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Pate i.

It is intereSting tc CC:1Sl0cr tess tnan iCD% uwiz:lnon of a smgie RF channeL for
~xam~ie :. 10 % uplink u::;~z.arion. This utiliz.ancn in.ctor wtil. on tnc :lveJ'a¥c, :u;nieve the
specif.ed cartier to intCrt::':~cc ratio. i.e.• C/I = 2.5 dB.

The first impresSIon onc getS is that the specification docs not allow any other
sau:llite or terreStrial system to co-exist with Tcledesic.

The second point IS: basCci on tile digital system to digital system ilIlaiysis and
simulation by Telcdcsic. as ti1at system is contigurca today it c:mnot co-exist with its Own
VSATs. eirilcr. This is because thcIe t.erminals arefr~qwncy and symbol liming coil~renr.

Fraquency cabcrc:nce is ncecicd to maimlin the FDMA chaafteiizing, bU~ even more
inipOitanuy, symbol Um:ing cahetenee is maadatory in mal system to a1lcw tor beam
switching, ins-satellite li....ks. and conversion from FDMA uplink to l'OMA dowrWnk via
an on-board 400 MHz wide dipal uansmuldplexer. one fer each beam. As me interfering
sillllis amve willi a random cmierpbuc she &mOwn of dqradadon any of them causes is
rmdom and its effect aJso varies from QPSK symeol to QPSK symbol.

A fanber cornpUc:aUan is that during raiD fade. while uplink power conuel is
employeci me Tcledesic link l'nII'Iin is dec:n:aseci by an addtdonal2 dB. It is conceivable
that it rains uniformiy over L6 mii1iDn kIn% ara fully covered by the 64 beams. but amuch
more likely sceurio is !dave fides over ccnain cells. in which case there will be an
additionai 2 dB increase in :he inu:rfc:ence immunity reduction.

2. Narrow bllDd interference and wide bad sJpals

TIllT"Ii~ uptiDt~..inciIId CID m.tiae willa sevenl wide bad diPa1
sflU IJI. The IeIIOft for that is the aceuely hiPE!RP it ..... in short bursts: 16.5
dflfI far TSL ad 49.3 dBW for OSL tenniDalL Cae em look at me Te....sic uplink
PDMAI1"DMA moch"etion fonnu IS apmtHl .. 9 dint happing 3jJiiiid specaum syscem.
III faa, the 512 bill of iafmllllllioD at a1'1II of IIIdli1lllac is &I'IDm1iIIeci in bums of
2.276 __ over a 27'kHz wide IFch... '1be._1pia is (512118)12.276
-2IA44I2.216. 12.5. It is weIl_ ,.1Iad.. this sort ofIipal. shan and hip power.
CIa comptic_ pzuper receiver GpIDIiOD. That is die reaon fat its use as pWu jt1lll1lle1'S
in JIIilBIry COI'IIInmiraions. Its cffI:ct caD be mi1ipmci by a ft1Ift campticaa:d receiver
snt:1IILe. employinl finer quanDZ'tion. adIpIive1Mise canceUadOD tllCbniques. stronler
eaar coillmi codca. &c.
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RKETPLACE
.. ~1MLL:~J~~~l;.I1!!±£SiI!!!!!!!!!"-===============- __

I . . ... ~ ,.-:' -:.~ ,,'~ IIeUITRY FOCUS

! McCaw-Gates Satellite Plan Draws Skeptical Reviews
! System of 840 'Birds' Is Called Too Costly and Needlessly Complicated

By SOIlX J. K!LLD tI'lIIII'lIUrUY COld)' project. By the year Colo•• 1lOteel Mr. Pike. "[n the Whoit world. mobile iLIId f1Dd... ser¥iees." Sill:i1$'.0 R.-,r, of Til" WAU. ST"Il"" J.•w .....~ 2001. TtIet1e1le ptl.-ID haft ill network of there II'\! abOut 300 10 350 acU"e Sltellites." as !IltpIat'slllUler!l1 billloll proJeCt.
! NlWYORIt-AbrullplUbYIlilb-Ieel1 340 Nteltilts cil"e1Il1f me Ianh in a low he added. .\nocbtr rival. CtIIIIIr\'IIIll of ~e'
......IIMI QIir O. McCaw aid WU' orlHt. olflrirlf a broM array of interacave It II also bUd to see hoW lA. Teledtlk: YOrl! LoP.. is .... up :! wi...... Hl"ric
IllaH.O..COJau8ala.IlUU..-wte· YOice. data IIId video..". al prices pal'lJlllSJlip will be able to compete willi todetlYerYideo~tolbellomt
.....n II beiIIr lMridIIt U tile next sur sinrilat to con wired M'Yiees. l'OJlmtltonal phOne nflWOl'lCl. mucil of :llUCinIr in XuiIttan. The servtl::
...... - u In ChI failed dIfIue ItrateI>', Yit (IlUIIU&I In a.treacty na~ '.vhidl wiU be effidenl hirtl-.ed dJl'lCll operatM In ltlt .me~ £rp
llIIIlIIt bIItIIJ~ DIm triklIY. myNd otIW 5ltefUle suiblrl. MotonMa r1be1'-optic hifhways by the turn of the auency tIlat T....... W8IIII to .... WhiJ·

......,apII1I- and I few potIIItiai Inc. is IIIIIIIIiol SIol1JDOCt (or its similar cenwry. And "here tllm isn't nber. }fa- cite Pt'C is c:unwtIJ IOGtIIIc llt wh~•
....pnIIlcIIbIy-saidllltfllllaW1dlld rnco. eton. aS3.....1JIIon IlUlldlllimed toroll and SWIdIIl's LX Irtaaoa are sa....systlallWiD Iafel'ftrfwttllteTm
~ to llflII'Itt I nehWlrt Of S48 a' lIIIIIII UIIfI. lAnI CoI1J•• the deffIIH s~11af c:eBu&ar radiO IlttW'Or1II to nil in the trial.,....sucIlMcetIUIIrVItton. SIwI
...... will /Illft a bini lime rucbirzr COIItraCIDI'. il te&miDrwitll tiDy QalIIaaIII g3lJ1, :.totoroaa ..ys it Ira lireacty SOld IZIt HomanlaD. eea.IIrVlIbI', dUel eact:
....... dllptCl tilt loft)' suer:esHI of II! Coc1t- to IIlIIICtl ill 4ka11Wte GlOaIllStar SUdI networU in Chlna. (or tX&ll'qNe. tlYe ofRctr. says. ,,[ ~1Iink tIl4t theN :
~........ sYlt*ll. 1'RW Inc:s OdYIIIY project is a ~ already hIS il bJf jump with detiDillty l'lJOm COr~r. ' , .[thin.

Mr. JiIcC&Y'. piaMIr1a(~ smdIr. 12-b1rd IY_ in ftII&Id~ IrllllUm. WIItle the netwrt wuulcl be mar· whit ltllI QoeI is tn&l it JllDWIlUlOUltr sir.
IIICIIw~ 01 II ,. Inc. is _ ...... ADd aGIlllllltblreffart, E1Up- keted primarily 10 l\tfb1Iaylllf mobile of BYel'WhIkDinr S1qIPOI1 for 'Riretess i:
..... ..nr.......... c&r1"iIr. sat, ......., l1li tile ........t of W..... phollt IUl4 data 1JIl!rI. tben is IlOCIWl&' In pneral."
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Comparison of Telephone Service Capacity of LMDS and T~led§ic System

by Bernard Bossard

As the following calculation shows, the telephone service capacity of the technically

questionable Teledesic is extremely limited, compared to the United States' population. This

calculation is based on the non-uniform distribution of population in the country. Approximately

90% of the U.S. population lives in about 10% of the land area, or about 300,000 square miles.

A Teledesic cell is about 1,000 square miles in area. Thus, 300 Teledesic cells would cover the

land area where 90% of the population lives. But each Teledesic cell has a maximum telephone

call carrying capacity of 1400 calls. Therefore, the total call carrying capacity in the 300 cells

is 300 x 1400, or 420,000 calls. But with a US population of 260 million, there are 90% of 260

million, or 234 million population in this area. The ratio of 420,000 divided by 234 million is

0.18%, which means that Teledesic can provide simultaneous service for only 0.18% of the

population in this area. In contrast, LMDS can simultaneously serve 90% of the population,

even in densely populated areas, because of its high degree of frequency reuse.

With respect to data communications service, the Teledesic capacity is even more

constrained. Each Teledesic cell has a capacity of only 14 Tl data channels. Thus, in the land

area occupied by 90% of the US population, this digital service can be supplied simultaneously

to only 0.0018% of the population.
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Ca.wna ot tha Chief COIIUel for AdYocacy
of the Unitad Statu Small .-in..a AdIIinia1:ration

on tha second Notice ot propoaec:i RU1~inq

on February 11, 1"4, the Fadel:al C~icatioD8 Ccmai••ion

(PCC or ca-ai••ion) i.au.d this second notic. ot proposed

ral-xinq. TIl. c~ission s-.ks C j
• ent. on two iuu•• :

1) wbather a neqotiatad rul~in9 sbeNld be concluctad to ra80lve

the t.chnical i.aua. a.sociatad with utilization ot the 27.5-2'.5

GJI& band (2a GHz band); and 2) the ben.tits accruinq from variOWl

~ ot the 28 GHz banci. The FCC beli.v•• that ruolution ot the

tacbnical concerns may l.ad to the impl_antation ot siqnit1cant

n.. caBBUDication tecbnoloqi•••

!be ottice ot Advocacy concura in the Ca.aisaion's

conclusion that new us•• of the 28 GRa band may be available in

the near tuture. Many sull busin..... may wi.h to participate

in the oft.rinq ot th... new servic.. and re.olution of technical

iaaue. throuqh neqotiated rul-«inq will b. important to th_.
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s••ll businesses. ~hus. ~he Otfice of Advocacy suppo~s the us.

of neqo~iated rulemakir.q for ~he sale purpose of resolvinq

technical issues.

While the re.olution of technical issu.. is an important

.~p in the allocation of the 28 GHZ band. it is only a stap.

The Cammis.ion still must consider which servic.s that u.. the 28

GBz band will b••t. promote the public interest and qo.ls of the

Federal Co..unica~ions Act. 1 The Office of Advocacy doe. not

believe that the commission should us. naqotiated rulemakinq to

determine the spectrum allocation that b..t serve. the public

iDCere.t. Ra~er, onee tecbnical is.u_ have been addressed in

the naqotiatad rul...kinq, the c~is.ion should u•• ita n~l

notice and cCDlllent ruJ.--.kinq proca.. to allocate spectrum lmDIUJ

various u.... Tba Oftica of Advocacy b.liev.. that a ca.plata

record in which tha entira public haa an equal voice in the

rulamakinq proca.s will lead to tha b..t allocation of spectrum.

l"Ur'tharmora, the Office of Advocacy baliev.s that, when the

record is dav.loped, an allocation w.iqhted toward. tura.i:rial

use will m_t the primary statutory mia.ion of tha FCC -- ••kinq

available rapid, etticient, aDd national c~icatlon servic...

47 u.s.c. S lSl.

1 To tha extent that the .pec:trua in the 28 GSa baDCi is
aliqib1a for auctioninq WIIIeJ:' Title VI of the 19.3 0ml1bas 8..t
Reconciliation A~, tJIa Co ; _ion is rallUireci to provide a
lican.inq sah_ that qiv_ _11 bUinee_. the opportunity to
provide service utilizinq the 28 GRa banc:l. No licansinq r.,~
can accoaoc:lata __11 Dwain..... if tha 28 GHz band is allocated
entirely to satellite c~unication.



Curren~ly, ~~e 28 GH% band :5 assigned t= sa~ellite

transmission ~ecr.~clcqies. ~ow.ver, ~achnoloqical breakthrouqns

have permitted terre.~rial transmission within ~~e 28 GHz band.

The commission has issued one full op.ratinq l~cense and tw.lve

exp.rimental licens.. for ~erre.~rial us.s of ~~. 28 GHz band.

Alaos~ all of th... lic.n... have b••n issued to s..ll

busin...... In contrast, all providers or potential providers ot

sat.llite service are larqe bu.in••••• or the National

A.ronau~ics and Space Adainistra~ion althouqh same of the users

of satellite ~ransmis.ion may be d....d small tu.inesses.

ca.pe~inq users, both sat.llite and tarrea~ial-ba.ed, may

be aale to share the 28 GRz band throuqb sucb technique. a.

cliqital modulation. one of the primary unanswered questions in

allocation ot. the 28 GIb band. is wbe'ther terre.trial u_ can

coexiat: with satellite us_. 'l'ba Office ot Advocacy concurs wit:h

the FCC that: the best: method for re.alvinq that is.ue is the u••

of a neqatiated ruleaakinq. The partie. involved can then otfer

their tacbnical input and make direct inquiries of other partie.

aIIo'ut their data and enqinaarinq assQllPtion.. 1'he Office of

A4Y0cacy believ.. that neqotiatac:l rul~inq will l ••d to the

ma.c rapid r ••olution of technical issu.. surroundinq the user at.

the 28 GHz band and avoid tha curranc di.pute a••ociatad with the

avard of pioneer praferenc.a for paraonal communication servic...
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Resolution of the•• cechnical issue. doee not resolve eh.

FCC's dilemma concerninq spec~rum alloca~ion. !n an ideal world,

all of the users of a par~icular spectrum band could be

accommodated. Scientific and enqine.rinq advanc•• are gradually

brinqinq communication technology clo.er to that ideal.

Neverthele•• , technology is not there yet and ca.petinq d..-nda

exist for use of the spectrum. The Caaaiseion then muat decide

the beet method for utilizinq the 28 GHz band. It may be that

the neqotiators will find that spectrum can be shared and

multiple coapetinq us•• may be accomaodated; or that only saae

ca.petinq use. may be excluded under a sharinq arranq••en~; or

tbat no aharinq is poIIeible uncler current technoloqy. In any of

tbe•• situations, the c=-ais.ion still must decide on the

appropriate allocation ot u... tor the 28 GHZ band.

If a.te~lite uaers and terre.trial uears can coexist on tba

28 GH% band, than Ottice of Advocacy haa no objection to allowinq

all patentia1 u_ ot the band. However, if coexistence is nei:

~.ibl., the Office at AdVocacy' supports an allocation that ~t

~.fits s..ll busin••• providers ot telecommunication servic...

Given the cost aa.ociated with the provision ot satellite

services,2 the otfice of Advocacy doe. not believe that 5..11

:z '1'VO of the parti.. currancly involved in the proceecliDq,
_he. and Suite 12. bot:h want to U88 the 28 GRa band to proviete
a IIUltichannel video delivery ayac_. 1'Jle ground-ba.ed syat_ ot
SUite 12 is relatively inexpenaive to develop While Huqhe.

(continued••• )
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bu.ine•••• will have an oppor~un~~l ~~ par~icipa~e i~ the

provision of sarvlces if the Commiss10n alloca~es ens 28 GHz Dana

to satellite users. :n addition ~~ i~crea.inq oppo~uniti•• for

small bu.ine•• providers of services. ~arrestria1 us•• alao may

provide gre.ter oenetits ~o s••ll bu.ine•• users. Terr••trial­

baaed service. are local in nature and mUltichannel video

providers can narrowcast, :. . e., d.evelop proqra_inq for specific

population markets and advertisers. J S..ll ~ine•••• can u••

this narrowcastinq fea~ure to reach. at a reaaonable co.t, a

larqe number of cua~omers. Satellite service•• both due to coata

and their national reach. would not readily accommcdate

narrowca.tinq ancl ita COftCOIlitant buetits to __11 buin...

advertisers. '1'bUa, the ottice at Advocacy b.lieve. that

substantial b~etits exist in utilizinq the 28 GRz for

tarrestrial service. if coexistence is noe po••ible.

Althou9h the otfice at Advocacy b.lieve. that terrestrial­

baaed servic.s will beat pra.ote the public inter.at,

Ca8li••ioner Barrett is correct in seekinq wide public Cj=-' ell1: on

:z ( ••• c:om:inuacl)
Mi:imatu that ita ••callit. d.1z'ect: =oacIcutinq sU'Vice may c08't
..,roxima~.ly $500 million. 0Ibar poCantial ..~allita
c Laica~ion providara .-t.te aya-t8a CCIII'CII raDqinr;r troa •••0
1I111ion to $' billion. Clearly, _11 baain__ have no cDaDce
of participatinq aa providers of satellite-baaed
talecommanicat10n service••

3 Terre.trial u_ of 1:IIa 28 GJIZ baDd do not involve lazrtJe
qaoqraphic ar.... T!IUa, a ault1channel provider on tha 28 GB&
banc:i can provide difterent proqr...inq for Chinatown in Manbattan
and Little Od•••a in Brooklyn.
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~he alloca~ion 0: t~e 28 GHz =ana. Jnly in this manner will the

FCC have the appropriate record needed to make an enlightened

decision and accommodate the intere.~s of all Americans in the

u•• of a valuable pualic resource.

Ki~:::ted'
Doris Js. Freedman
Aetinq Chief Coun••l for Advocacy
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